The aim of the paper is to present the results of the analysis of development trends in the world consumption of fish and fishery products and the fundamental factors shaping the volume and structure of consumption of fishery products in the last five decades. In the first part, the paper presents the volume, dynamics and structure of world consumption of fishery products, while the second part discusses the determinants of the trend of development in their consumption during this period.
Introduction
The world's total consumption of fish and fishery products has seen major changes in the last five decades. The increasing demand for food in general contributed to increases in the demand for food fish, and rapid socio-economic changes in the world initiated both qualitative and structural transformation of the global consumption of fishery and aquaculture products.
The aim of the paper is to present the results of an analysis of development tendencies in the global consumption of fish and fishery products and the major determinants shaping the volume and structure of fish consumption over the last five decades.
The first part of the paper analyses the volume, dynamics and structure of the global consumption of fishery products. The second part discusses the factors which contributed to the development tendencies observed for this consumption in the period of analysis.
Global consumption of fish and fishery products and its structure in the years 1961-2007
According to FAO (Food and Agriculture Organization of the United Nations) reports, the global consumption of fish and other aquatic animals (total food fish supply) 1 The average total food fish supply in that period increased at an annual rate of 3.1% whereas the world population increased by 1.7% thus raising the global per capita food fish supply. In 1961 the annual per capita fish consumption amounted to 9 kg only to rise up to 11.5 kg a decade later, and 12.5 kg in the 1980s. This upward trend persisted: in the 1990s the figure reached 14.4 kg, and in 2007 -17.1 kg (see Table 1 The analysis of the distribution of the world food fish supply by regions suggests that the greatest volume of food fish was consumed in the analysed period in Asia, which in 1961
accounted for nearly 47% of the global consumption, and in 2007 -for more than 66%. Europe was the second region in terms of the total consumption of fish, molluscs, and crustaceans When analysing the world food fish supply by economic regions, one should emphasise the high dynamics of the total fish consumption in the developing countries, much above the dynamics reported for developed countries (see Table 2 ).
As a consequence, the share of these countries in the global consumption of fish and fishery products was gradually rising in the analysed period. In 1961 these economies accounted for 39.5% of the global consumption and in 1987 they outperformed developed economies for the first time in history. Eventually, in 2007, developing economies accounted for over 71% of the global fish consumption (see Table 2 ). The per capita consumption, however, remained higher in the group of developed economies in the whole period of analysis. In 1961 this group of countries reported per capita consumption at the level of 17.3 kg whereas in developing countries it was more than three times lower -at only 5.3 kg. This discrepancy persisted until the 1990s when -following the surge in the per capita consumption of developing countries and a significant fall observed in developed economies -it significantly decreased. In the years 2005-2007 the annual per capita consumption in the group of developed countries reached 24.1 kg whereas in the group of developing countries it was by approx. 38% lower at 14.9 kg (see Table 3 ).
When exploring the next issue, the world food fish consumption by countries, one should point out to the outstanding concentration of consumption in the years 1961-2007 (see Table 4 ). Although there were significant shifts within the group of the major world consumers, its composition -in general -remained unchanged. China, in particular, had experienced a dramatic increase in its share since the beginning of the 1990s. As a result, in 2007 the PRC alone accounted for as much as nearly 35% of the global consumption (see Table 4 ). A markedly uneven distribution of the per capita consumption of fish and other aquatic animals by individual countries, unrelated to the geographic or economic region in the world, has been one of the most characteristic features describing the global food fish supply. A good illustration of this fact is provided by the differences in the annual per capita food fish supply between individual countries -the figure ranged from below 0.5 kg to over 100 kg 5 .
The vast majority of countries reported in the analysed period an increase in the per capita fish consumption, yet the dynamics of this growth varied a lot with the country. In developing countries, for instance, the growth rate was nearly twice as high as in the developed countries 8.9% to 15.1% and from 4.6% to 9.6%, respectively). The increased share of freshwater and diadromous fish in the total food fish supply was related to a rapid development of aquaculture which delivered as much as 36% of the global fisheries production in 2007 7 .
The structure of the total food fish supply by groups of species varied in the analysed period with the geographic region and level of the region's economic development. These significant differences in consumption by groups of species between developing countries and developed countries were related mostly to the increasing share of freshwater and diadromous fish in the total consumption. The differences in consumption were also seen within the groups of fish, molluscs and crustaceans. The species consumed in developed countries were -generallymore expensive (e.g. demersal fish within marine fish, and salmon and trout among freshwater and diadromous fish). The consumption of fishery products in developing countries, on the other hand, was dominated by cheaper species such as pelagic fish within marine fish, and carp and panga within freshwater and diadromous fish. Generally speaking, the quality of fishery products (related to the species and form of the product, measured, for instance, with the amount of protein per unit of the product) consumed in more developed countries was much higher than in less developed countries 8 .
It should be emphasised that there were also huge differences in the structure of consumption by groups of species between individual countries representing the same geographic or economic region on the one hand, and countries reporting similar levels of per capita consumption of fishery products on the other 9 .
The factors driving the global consumption of fish and fishery products
The global consumption of a given type of food (at the level of the whole world, individual country or region) is determined by two factors: population and per capita consumption.
From the viewpoint of demand, the dynamics of the global consumption is determined by the development trends of both factors.
The changes in the population of the world as a whole and individual countries and regions exerted a huge influence on the volume and structure of the global food fish consumption in the analysed period. A more than 2.5-fold increase in the world population between the years 1950 and 2007 was the major driver of the surge in the total consumption of fishery products observed for the world as a whole in that period. The uneven distribution of the human population in the world contributed in turn to the differences in the total food fish supply across the world. The regions inhabited by large populations (Asia, Europe) reported much higher levels of the total consumption of fishery products than less populated regions (Oceania) -see Table 2 .
The differences in the dynamics of population increases between individual countries and regions, in turn, affected the regional structure of the world consumption. It manifested itself, for instance, in the increasing share of countries reporting rapid population growth (Asia, developing countries) at the expense of countries with less dynamic growths (Europe, North America, and developed countries in general) -see Tables 2 and 3 .
Nevertheless, the population factor alone does not provide a sufficient explanation for the phenomena observed in the global consumption of fishery products as the total food fish supply was increasing faster in the whole period of analysis than the world population while the distribution of consumption across the world and the changes in the total supply in certain countries or regions remained disproportionate to both their populations and population growths.
These phenomena reflect the impact of the per capita consumption on the development trends observed for the global consumption of fishery products in the years 1961-2007. The huge dynamics of the global fish consumption was related not only to the increase in the world population but also to the aforementioned growth in the per capita consumption.
The huge differences in the per capita consumption between individual countries and regions were the major (sometimes even decisive) factor shaping the geographic structure of the world total food fish supply. The difference in the levels of per capita supply provided an explanation for the discrepancies between the distribution of population across the world and the contribution of individual countries and regions to the total food fish supply. For instance, the low per capita consumption reported in Africa placed the continent below North America in terms of a percentage of the world total despite North America's population being smaller, yet owing to its very high per capita consumption. At the beginning of the analysed period the group of developing countries had also a markedly lower share in the global consumption of fishery products than the developed countries even though the preceding accounted for as much as approx. 68-69% of the world's population. The per capita consumption in developing countries, however, was nearly three times lower than in developed countries in the same period (see Table 3 ). The volume, dynamics and structure of per capita consumption of fish and fishery products, like in the case of other food products, is affected by a variety of factors of environmental, economic, political, religious and like character 10 . In the literature several of them are mentioned as the most important ones: traditional consumer habits and tastes, disposable income level, prices of fishery products and fish substitutes as well as the availability of these products 11 .
Traditional consumer habits and tastes are an important element shaping eating patterns in the world and assuring diversified diets in various regions of the world. They provide a good explanation for the differences in the per capita fish consumption observed across the world.
The existing variety of traditional eating habits, on the other hand, is attributed to the differences in the natural conditions which determine both production and structure of the food consumed in individual regions or countries. In the case of fishery products it usually comes down to the variety of natural conditions such as an access to the sea, occurrence of certain resources in the coastal waters or access to inland waters rich in fish resources.
Countries with a high per capita consumption of fishery products as an important element of the population's diet usually are islands or have a developed coastline, their economic development has been historically related with the sea, and a large percentage of their population has been employed in professions related to the sea. All these factors have affected the historical development of both certain eating habits in these societies -with fish and fishery products playing a large part in them, and certain taste preferences, regardless of any other factors: from the geographical point of view, these countries represented all the continents, and from the economic perspective, they included both developed and developing countries 12 .
The geographical conditions have also affected the development of tastes and preferences for certain types of fish food consumed in individual regions or countries. The warm waters of the Atlantic and the Pacific Oceans provide a wide variety of species of fish, molluscs and crustaceans, whereas their cold waters offer less variety of seafood. As a consequence, the populations of developed countries in northern Europe and North America usually valued a small number of species. Their food fish consumption -unlike in other regions with a large demand for more species of fish, molluscs and crustaceans -was less diverse 13 .
Consumers' disposable income is also considered an important factor shaping the total food fish supply and its structure. A positive relation between disposable income and fish consumption was reflected in the differences in per capita consumption between individual economic regions of the world: as already shown, in the whole period of analysis, the per capita consumption in the group of "rich" countries was much higher than in the "poor" ones (see Table 4 ). The differences in income between individual countries and regions also explained the differences in the structure of consumption by species on the scale of the world: developed countries usually consumed more of more expensive products (such as marine demersal fish, farm salmon and trout, oysters, crawfish, lobsters, caviar) whereas less developed countries consumed more of cheaper fishery products (such as marine pelagic fish or farm carp) 14 .
Increase in income is usually perceived as the major driver of changes in the volume and structure of the food consumed (according to the E. Engel's law). Higher income and better satisfaction of nutrition needs lead to changes in the demand for individual groups of food products depending on their income elasticity.
Taking into account the estimated income elasticity of the demand for food in the world, it may be concluded that the increase in the world per capita consumption of fishery products in the post-war period was to a large degree a result of the increasing average income in the world seen in that period. According to the available estimates, the income elasticity of demand for fishery products was high in the entire period, so their contribution to the total consumption was rising along with increasing income (see Table 5 ).
Both the dynamics of income rises and income elasticity varied with the economic region, which should be considered one of the most important factors shaping the changes in the structure of the total food fish supply in the world. Owing to markedly higher dynamics of income rises 15 and a higher income elasticity of the demand for food fish in developing countries than that in developed economies, the dynamics of per capita consumption in less developed countries was twice as high as in the advanced economies (see Table 5 ). Nevertheless, the increases in the per capita consumption of fish and fishery products which accompanied the increasing wealth of consumers have been so far limited to a certain degree.
The research has shown that in several countries with traditionally high consumption of fishery products, when its level exceeded a certain limit, further increases in the population's income no longer drove per capita consumption, on the contrary -they led to its fall 16 . The changes in the individual consumption of fishery products initiated by increases in the societies' wealth were therefore determined by the level of their current per capita consumption. It is usually assumed that the lower the current consumption, the stronger the positive impact of higher income on consumption. The evidence from the research into correlation between income and per capita fish consumption is, however, inconclusive. On the one hand, this correlation was visible for instance in China (relatively low consumption, high correlation coefficient) and Japan (high consumption, negative correlation), on the other hand, however, it was not observed for Norway (high consumption, high correlation coefficient) or Germany (low level of current consumption, low correlation coefficient) 17 .
Higher income and better standard of living caused also changes in the structure of the overall fish consumption as the elasticity of demand for fish and fishery products varied a lot with the product. Higher elasticity indicators were observed for high-quality and highvalue species considered luxury goods 18 . As the consumers become wealthier, they tended to substitute more expensive species for the cheaper ones. The scale and extent of the demand shift towards more expensive and valuable products was different in individual countries and regions -it was related to the current level of fish consumption and the role of fish in the local diet. This phenomenon was observed to a higher extent in wealthy countries with high fish consumption levels and consuming high quality food but they played usually a supportive role in the consumption and nutrition patterns in these societies. In other words, developed countries rarely reported proportionate increases in the amount of consumption as their wealth increased.
In spite of that, their expenditure on fish food was rising along with the changes in the structure of consumption in favour of more expensive fishery products. In other words, the demand -in volume terms -in those countries was less elastic to income than the demand in value terms.
In less developed countries fish and fishery products, in general, were not consumed as an element of a varied diet, but remained an important, sometimes even basic, source of animal protein. In other words, these products served the basic nutrition needs of the populations in these countries. An income increase was a major driver of per capita consumption but it still concerned mostly cheap rather than luxury fishery product 19 .
Other factors determining the volume and structure of the demand for fish and fishery products at the household level include also the prices of both fishery products and their substitutes. The research studies on price elasticity reveal that its average level for all fishery products remained relatively high and as such it induced consumer reactions to changes in the prices of fishery products.
The literature provides a wide array of studies on the price elasticity of demand for fishery products in various markets. They have revealed that price elasticity is generally higher in lowincome countries. As a consequence, the changes in the prices of fishery products have a stronger impact on the consumption in less developed countries than in advanced economies. It is noteworthy to observe, however, that the indicators vary a lot with the country, and developed economies report much higher levels than selected less developed countries 20 .
The response of the demand to price changes varies also with the type of product. The huge variety of fish and fishery products translates into a number of different relations. Generally, however, higher value products have higher simple price elasticities 21 , and so the changes in the prices of individual product groups affected the structure of consumption. For instance, falling prices of certain luxury species of fish and molluscs (such as salmon or shrimp) seen in the last two decades, significantly increased their contribution to the global consumption of fishery products, also in developing countries with low per capita income levels 22 .
The volume of fish consumption was also determined by changes in the prices of substitutes,
i.e. other protein-rich food products, mostly meat. Like in the case of price elasticity of demand for fishery products, however, the cross-elasticity of demand for these products varied a lot with the country. A 10 per cent rise in beef prices, for instance, translated into markedly higher consumption of fish and fishery products in Norway and Egypt -by 9% and 8%, respectively, yet had a less significant impact on fish consumption in the United States and China where 1%
and 3% increases, respectively, were observed 23 .
Organisation of the market is another important determinant of fish consumption.
It is a factor which determines the availability of fishery products and their accessibility to consumers. Consumers are more susceptible to demand goods which are widely distributed and easily available.
The changes in the distribution of fish and fishery products witnessed in the second half of the 20 th century, which determined the availability of these products to consumers, contributed significantly to the increases in food fish consumption on the global scale. They were initiated by the rapid development of food preservation technology, transport opportunities, and convenience of handling and organising the trade.
Owing to the extreme perishability and limited shelf-life of both fish and fishery products, the development of freezing technologies in all the phases of fisheries production (from freezing fresh catches on ships, cold storing fish in harbours and transporting it in mobile freezers, to modern chilling and freezing technologies in food processing plants, cold stores in shops, and refrigerators and freezers in individual households) was of particular importance to this sector of the economy. Freezing is the best known method of long-term preservation of the properties of fresh fish, and as such it enabled long-distance transportation and storage of long-term stocks thus opening new markets and offering new ways to satisfy the demand.
Progress in transport and logistics in turn reduced both the time and cost of the distribution of fishery products. Development of various means of transport, rail networks, hard-surfaced roads, highways and air connections enabled transportation of the full assortment of both processed and fresh fishery products to almost any, even the most distant from the production or unloading site, place in the world 24 .
The availability of fishery products to consumers was also boosted by the changes in the organisation of trade such as expansion of chain large format stores (super-and hypermarkets)
as a distribution channel for fishery products. A very rapid growth in the share of large stores in the total sales of fishery products was reported in the last two decades of the 20 th century in developed countries, where these stores are currently the major channel of food distribution. This phenomenon was observed also in developing countries, mostly in South America and Asia 25 .
The inclusion of large store chains in the distribution of fishery products practically eliminated the need for traditional fishmongers', making these products available to consumers shopping for other products thus saving their time. The requirements placed on producers by superand hypermarkets concerning the regularity of deliveries and quality of products contributed additionally to better supply of fishery products and growth in their per capita consumption 26 .
The factors determining the global volume of fish consumption include also the development of various forms of products. Fishery products are made of many species of fish, molluscs and crustaceans, and each of them is available in the market in various forms (from fresh fish and frozen fillets, to salted, marinated, dried and smoked products, tinned fish and fish pastes to freshly prepared fish dishes -salads, cakes, soups, sushi, etc.). This extensive variety of fishery products becoming available in the market in the analysed period has made it possible to tailor the products to the varied and changing tastes and preferences of consumers thus increasing per capita consumption of fish and fishery products 27 .
Conclusions
Based on the above analysis, the following should be considered the most important factors determining the global consumption of fish and fishery products between 1961 and 2007: the surge in the world's total and per capita consumption; higher dynamics of per capita consumption in the group of developing countries than in developed countries and shrinking disproportions in the levels of per capita consumption between economic regions; the rising contribution of Asia and developing countries in the total food fish supply; persistent huge differences in the per capita consumption between individual countries; significant differences in the structure of consumption by groups of species between geographic and economic regions as well as individual countries.
The development tendencies in the consumption of fish and fishery products were determined in the analysed period by demographic changes as well as changes in the per capita consumption which were shaped by traditional eating habits and tastes, levels of consumers' disposable income and its growth rates, prices of fishery products and their substitutes, changes in the distribution of fish and fishery products as well as the development of various forms of fishery products.
Notes

